I present the QCD short distance coefficient η3 of the ∆S = 2 hamiltonian in the next-to-leading order (NLO) of renormalization group improved perturbation theory. Since now all QCD-factors η1, η2 and η3 are known with NLO accuracy, a much higher precision in the analysis of εK can be achieved. The CKM phase δ, |V td | and the mass difference ∆mB s in the B 0 s − B 0 s -system are predicted from the measured values of εK and ∆mB d . Finally I briefly look at the KL −KS -mass difference. This work has been done in collaboration with Stefan Herrlich.
with j and k being colour indices. m ⋆ q = m q (m q ), q = c, t, are running quark masses in the MS scheme. The Inami-Lim functions S(x), S(x, y) describe the |∆S|= 2-transition amplitude in the absence of strong interaction. The short distance QCD corrections are comprised in the coefficients η 1 , η 2 and η 3 with a common factor b(µ) split off. They are functions of the charm and top quark masses and of the QCD scale parameter Λ QCD . Further they depend on the definition of the quark masses used in the Inami-Lim functions: In (1) the η i 's are defined with respect to MS masses m ⋆ q and are therefore marked with a star. With actual values of the input data the results of the old leading log approximation read
Now the NLO values read: = 0.310 GeV has been used. η 2 and η 3 are almost independent of the input parameters. The NLO calculation of η 2 has been performed in [1] and the NLO result for η 1 can be found in [2] . η 3 in (4) is new. Details of the calculation are presented in [3] . A phenomenological analysis using the NLO η i 's has been published in [4] . (3) and (4) clearly show the sizeable numerical effect of the NLO correction. Further there are conceptual reasons for going to the NLO:
i) The fundamental QCD scale parameter Λ MS cannot be used in LO calculations.
ii) The quark mass dependence of the η i 's is not accurately reproduced by the LO expressions. Especially the m t -dependent terms in
iii) Likewise the proper definition of the quark masses is a NLO issue: One must go to the NLO to learn how to use m t measured at FERMILAB in low energy expressions such as (1) . In NLO the MS mass m 
Finally the hadronic matrix element of Q S2 in (2) is parametrized as
We take
which reflects the 1/N c result as well as the ballpark of the lattice determinations. The uncertainties in the input parameters other than |V cb |, |V ub |/|V cb |, m t and B K do not significantly affect the analysis (see [4] ). Using the LO η i 's, however, imposes an error onto ε K , which is roughly of the same order as the one due to (5-8). The NLO shift in η 3 affects ε K as much as pushing B K from 0.75 to 0.82. This uncertainty has been neglected in most phenomenological analyses. After fixing three of the key parameters the measured value for ε K yields a lower bound at the fourth one. This feature has been used in the pre-top era to constrain m t . Yet today one should focus on the CKM elements instead. The allowed range for (|V cb |, |V ub /V cb |) is shown in fig. 1 . 
They correspond to
Accounting for the errors (5-8) leads to 
More details can be found in [4] , where slightly different values for m t and ∆m B d have been used.
The K L −K S -mass difference
In the 1980s it was generally believed that long distance interactions make up more than half of the observed K L −K S -mass difference. Today the picture has changed due to the NLO enhancement of η 1 and η 3 and the larger value for Λ MS , which pushes η 1 further up. One finds
exhibiting a short distance dominance. This is in agreement with naive power counting: One expects the long distance part to be suppressed with a factor of (Λ had /m c ) 2 compared to (13). Here Λ had is a hadronic scale.
